White et al 1 reported the first study on the ecology of medical care based on the population of the United States and the United Kingdom ∼50 years ago. They showed that the main bulk of health service utilization occurred at physician visits (250 out of 1000 per month) with hospitalization comprising only 9 incidences out of 1000. Fukui et al 2 previously revealed that, compared with data in the United States, people in Japan visited community physicians and hospital-based outpatient clinics more frequently. This ecology model has been replicated over several decades, [3] [4] [5] [6] including from our group, 2, 7, 8 with findings that were consistent with those of White et al. 1 This model has subsequently been widely used by both policy makers and educators. 9, 10 Unlike the medical system in the United States, Japan has a universal health care system, which allows virtually free health care access to everyone including children. Per recent Organization for Economic Co-operation and Development data, 11 Japan spent considerably less money, compared with the United States, on health care in terms of total health spending per capita (US$ 2729 vs 7538 in 2008) and percent of gross domestic product (8.1% vs 16.0% in 2008) . Thus, it is speculated that health care-seeking behavior and health service utilization in Japan may be substantially different from that in the United States. However, no well-designed studies on patients' health care-seeking behavior for healthrelated symptoms have been conducted, although there are reports of limited sample size. 7, 12 To date, studies on the ecology of medical care for children have been reported only from the United States. 13, 14 No similar investigation has been made for the Japanese population. The medical ecology of Japanese children' s health care may be different from not only that of Japanese adults but also that of children in the United States. Our objective for this study was to assess health care-seeking behavior of children in Japan by using a nationally representative panel of households.
METHODS

Study Design
A prospective cohort design was employed.
Sample
A nationally representative panel belonging to Japan Statistics and Research Co Ltd that comprised 210 000 households was used (Fig 1) . Taking into consideration the size of the cities, towns, and villages, a population weighted random sample of 5387 households was chosen and each household was sent an offer letter with a return envelope. Of the total, 1857 agreed to participate. The sample size was readjusted demographically to 1464 households to make it nationally representative.
Data Collection
Questionnaires and diaries were used for data collection. The questionnaires were scripted to note children' s baseline characteristics including family information. The diary was designed to keep a record of any health-related events, symptoms, health care-seeking behavior, and actual use of health services, along with other variables of interest. Parents or other eligible persons were asked to fill out the questionnaires and diaries for children younger than 13 years and those who could not write on their own. The advantage of health diaries includes the ability to keep a record of events continuously and consistently while minimizing recall bias. 4. Economic status: family annual income was divided into 3 categories: ,5 million Japanese yen, 5 million to 7 million Japanese yen, and .7 million Japanese yen.
Definitions of Variables
5. Residence location: a large city was defined as a city with a population .1 million, a medium-sized city was identified as 100 000 to 1 million, and a small city/town as ,100 000 inhabitants. Residents living outside a city or town were defined as rural.
6. Number of children: the number of children in a family was divided into 3 groups: 1 child, 2 children, and $3 children.
7. Single-parent households were defined as family units in which a child' s mother or father served as the sole caretaker; responses were classified as "yes" or "no."
FIGURE 1
Sampling process of this study. Of 1857 households agreeing to participate, the sample size was readjusted to 1464 households to make it nationally representative. Among 3658 persons in 1359 households who returned the diary, we analyzed those of 1024 children and adolescents aged 0 and 17 years.
8. Family living together with grandparents; responses were classified as "yes" or "no". A manual accompanied the health diaries to facilitate recording the required information. The diary was in the form of a softbound letter-sized book. Participants were asked to return the first part of the diary after 15 days of entries, whereas the second part was returned after completion of the study period. A weekly phone call to each enrolled family was made as a reminder. Ethical approval was obtained from the research ethics committee of Kyoto University Graduate School of Medicine, Japan.
Ethical Considerations
Statistical Analysis
Descriptive analyses, along with confidence intervals, were performed to estimate the number of different health care-seeking behaviors per 1000 persons per month. We performed x 2 tests or a Fisher' s exact test (for any cells with expected counts ,5) within categorical predictors. Dichotomous analyses indicated strong associations between each predictor variable and participation by children in 1 or more health care settings. Too few children used home care services and university hospitals to produce reliable estimates. Therefore, 4 separate logistic regression analyses were performed to derive adjusted odds ratios (ORs) of the independent association of each predictor variable. All data were analyzed by SPSS statistical software, version 19.0 (IBM Japan Ltd, Tokyo, Japan).
RESULTS
Of 1000 children aged 0 to 17 years, on average each month, 872 had at least 1 symptom, 167 visited a physician in the community clinic office setting, 82 visited a hospital-based outpatient clinic, 20 received care in an emergency department, 4 received professional health services in their home, and 2 spent time as an inpatient in a hospital (Fig 2) . Table 1 shows the estimated proportion of children reporting clinical symptoms during a typical month. Most symptoms were significantly dependent on the age of the child. Frequency of symptoms associated with upper respiratory infections (sneezing, cough, fever) or gastrointestinal symptoms (diarrhea and vomiting) was closely correlated with younger age. In contrast, frequency of symptoms associated with pain (sore throat, abdominal pain, headache, leg or toe pain, knee pain, and lumbago) was closely correlated with older age. Children in the older age group (13-17 years) showed similar patterns compared with the adult group; 8 out of the 10 most frequent symptoms were shared between the 2 groups, with the exception of stiff neck and knee pain, which were more common in adults. Table 2 compares the ecology of medical care for Japanese children in this study with that of adults in Japan 2 and children in the United States. 13 Nearly the same proportion of Japanese children and adults reported at least 1 symptom (OR = 1.14). 2 The ORs of Japanese children visiting a physician' s clinic or outpatient hospital clinic were 2.51 and 11.1, respectively, compared with children in the United States. 13 The ORs associated with Japanese children taking over-the-counter medicine, visiting a physician' s community clinic, outpatient hospital clinic, or being admitted to hospital were 0.76, 2.15, 3.04, and 0.25, respectively, compared with Japanese adults. 2 Table 3 demonstrates the estimate for number of children receiving care in different health care settings, stratified by the child/family sociodemographic characteristics. Univariate analysis using x 2 test or Fisher' s exact test revealed that children' s age, annual income of the family, education level of FIGURE 2 Participation in medical care in a typical month for 1000 children and adolescents aged 0 and 17 years. Boxes visually represent proportional participation categorized by type of medical care; smaller boxes do not indicate inclusive subgroups of larger boxes; 861 participants report some clinical symptoms, 468 take some medicine, 335 visit physician' s office, 82 visit a hospital outpatient clinic, 21 visit an emergency clinic, 5 visit a university hospital outpatient clinic, and 2 are hospitalized.
the head of household, number of children in the family, and single parenthood were significant factors in the health care-seeking behavior of children. Table 4 shows the results of multivariate analyses. Receipt of care in physicians' community clinic was the most sensitive to various sociodemographic characteristics in the model (age, education level, number of children, and single parenthood), with the exception of annual income and residence location. Community clinic visits were significantly more likely for younger children compared with children $13 years of age (OR = 7.32, P , .001 for children aged ,2 years; OR = 5.66, P , .001 for children aged 2-4 years; OR = 2.41, P = .001 for children aged 6-12 years). Conversely, physicians' clinic visits were significantly less likely for children in families where the head of the household had a university or graduate school level of education (OR = 0.55, P = .008), 3 or more children in the family (OR = 0.55, P = .024), or single parenthood (OR = 0.49, P = .032; Table 4 , including 95% confidence intervals of ORs).
As for over-the-counter medicines, use of these medications increased with older age. Of note, children living with grandparents took less over-the-counter medicines in the multivariate model ( Table 4 ).
Children' s age was also the strongest predictor for seeking care in an emergency department (OR = 6.82) and a hospital-based outpatient clinic (OR = 3.31). Families with higher annual income tended to visit community clinics (OR = 1.19) over hospital outpatient clinics (OR = 0.43). Gender and residence location were not independently associated with variation in proportions of children receiving care in any of the health care settings investigated.
DISCUSSION
This study is the first application of the classic ecology of medical care model to Japanese children. We demonstrate that the same proportion of Japanese children as adults reported at least 1 symptom during the study period 2 and that a substantial proportion of children have an encounter with the health care system in a typical month. Although overall patterns appear generally similar for children and adults, 2 the proportions of each group differed significantly. Despite the same frequency of clinical symptoms, 2 twice as many children visited a community clinic and 3 times as many children visited emergency rooms, whereas the number requiring hospitalization was 4 times that of adults in Japan. 2 Compared with results from the United States, 13 2.5 times more Japanese children visited a community physician' s office or emergency clinic, and 11 times more Japanese children visited hospital-based outpatient clinics.
As expected, age strongly affected the ecology of medical care for children. Among all children, those ,2 years of age were less likely to take over-the-counter medicine and most likely to receive care at least once in a typical month regardless of clinical setting. Children 2 to 5 years of age were more likely than those 13 to 17 years of age to receive care regardless of setting. In contrast, a smaller proportion of children aged 6 to 12 years, compared with those aged 13 to 17 years, received care in emergency departments, whereas the oldest age group comprised the least visits to both outpatient hospital-based and community clinics. These results are consistent with the previous report from the United States. 13 Recently, pediatric professional organizations in the United States and elsewhere have recommended that over-the-counter medications, including cough and cold remedies, should not be given to infants. [15] [16] [17] [18] Our data suggest that Japanese parents restrict use of over-the-counter medications for younger children, especially those younger than 2 years of age. Of note, living with grandparents was associated with significantly reduced over-the-counter medicine use. Several possible interpretations for this association may be considered; grandparents may have a lower threshold taking an ill grandchild to a clinic, or grandparents may be especially adverse to over-the-counter medicine use for children.
Multivariate regression analysis in our study confirmed that children' s health care-seeking behavior is affected more substantially by age than by any other socioeconomic characteristics included in our study, a finding also consistent with previous reports from the United States. 13, 14 Of particular interest is the physicians' office setting where, adjusting for other variables, fewer children received care if they had 2 or more siblings, a single parent, or were living with a head of household with a higher level of educational attainment. No association of medical access with either annual family income or residence location was demonstrated, a fact to which the robust Japanese universal health care system might plausibly contribute. [19] [20] [21] It is interesting to consider that the United States might also anticipate a trend toward the findings in this study if recent health reforms, in addition to promotion of the medical home concept, provide wider insurance coverage to help ensure that all children have equitable access to appropriate health care resources. 13, 22, 23 Although Dovey et al 13 were unable to reproduce estimates of clinical symptoms reported in the original study by White et al, 1 our study produced comparable estimated proportions of reported clinical symptoms for children. Population-based literature on children experiencing clinical symptoms is sparse and outdated. Our nationally representative study provides these estimates for children in Japan according to age group. This study revealed that frequency of symptoms associated with upper respiratory infections or gastrointestinal symptoms was closely correlated with younger age and that frequency of pain symptoms was closely correlated with older age.
This study has important strengths. First, this analysis was based on a nationally representative sample that was large enough to produce reasonably precise estimates of the true proportions of children receiving care. This is particularly helpful to generalize our findings to the Japanese pediatric population at large. Second, data were collected from the surveyed sample by using a medical diary, which minimized recall bias. Shaul et al 24 reported that providing both an adult and child survey to an adult could result in lower response rates. However, the response rate in our study (92.8%) was satisfactory. D'Souza-Vazirani et al 25 showed that mothers are a good source of information regarding children' s acute health care use. Third, the summary findings are based on a single cohort.
There are, however, some limitations to our study. First, data were collected during a single month (October). Seasonal variations of disease incidence and prevalence, especially in children, could result in estimates different from the current data. October is soon after school begins in the United States and is a time of relatively high numbers of upper respiratory infections and minor illnesses that may result in a significant increase of health care utilization. In contrast, in Japan, the school year begins in April. As such, October represents a typically uneventful and calm month for children in terms of health status. Second, we did not evaluate the appropriateness of particular health care-seeking behaviors because disease outcome data related to individual children's symptoms were not collected.
CONCLUSIONS
Compared with the data from the United States, more children in Japan visit both community physicians' clinics and hospital-based outpatient clinics. The health care-seeking behavior of 
